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Q. What are the major initiatives for data sharing in
Alzheimer's disease research, and who can access these data?
There are several initiatives focused on data sharing, an area that has continued to evolve. Perhaps one of the most significant milestones occurred around 15 years ago with the launch of the Alzheimer's Disease Neuroimaging Initiative (ADNI) project in the US, which was funded by the National Institute of Health (NIH) and pharmaceutical companies. The primary goal of ADNI, which comprised around 60 acquisition sites throughout the country, 2 was to collect a range of data, including imaging, genetics, cognitive measures, and measurements from blood and cerebrospinal fluid. These data were used to identify biomarkers of AD. ADNI's government and industry leaders chose to immediately release all data collected to the entire scientific community, without any embargo. This was unique at the time and had a transformative effect on AD research. As the Informatics Core for ADNI, data comes to us at the Laboratory of Neuro Imaging (LONI). We are responsible for taking that data, describing it, putting it into databases and making it available for other people to use. The net result has been over 1,000 manuscripts, with many papers written by scientists not directly involved with the project. It showed how valuable well-characterized data can be and set the stage for future data sharing in the AD community. Since then, the project has received additional funding and remains highly productive and impactful.
Another example of successful multi-site data sharing is the National Alzheimer's Coordinating Center (NACC). NACC uses a different model, in which AD centers in the US deliver some of their data to NACC, which then coordinates, aggregates and releases data to those who request it. 3 It has a somewhat more rigorous approval process for those requesting data.
The data sharing efforts in the AD research community have continued to evolve. All of these initiatives show that the AD community has been among the most aggressive in coordinating data sharing to maximize scientific utility and increase the pace of discovery-partly because the challenges are so great in this field, and also because the AD community was sociologically ready for such collaborative efforts.
Q. Why is data sharing not universal across Alzheimer's disease research?
There are a number of reasonable justifications-the same reasons that much biomedical research is not shared openly. One is a practical concern regarding patient anonymity: health information needs to be protected. In some cases, patients with AD can be easy to identify from a group because of their age or genetic profile.
Another reason for lack of data sharing is that data are often collected In addition, researchers might not have the technology or resources, such as database systems and computational infrastructure, to share data. In the case of genetic or imaging studies, these data often require many terabytes of storage.
Q. Could you tell us a little about the aims and design of the Global Alzheimer's Association Interactive Network (GAAIN)?
GAAIN is an open-access federated data platform that allows Alzheimer's researchers to conduct preliminary analyses with thousands of subjects and connect with one another to share data. Its primary goal is to help researchers discover clinical, genetic, imaging and other data to fuel their AD analyses.
The ADNI Informatics Core developed the technology, crafted the policy and laid the groundwork for GAAIN. It became clear that there were many other data archives that could further amplify the impact of ADNI. We realized that if we could combine data collected across different studies and sufficiently harmonize it, we could achieve enormous statistical power. These data might be sensitive to smaller variations due to their vast quantity, enabling us to use the data in new and unexpected ways.
From the start, we knew it was essential to respect the sociological needs of all the players, i.e., people's willingness to share the data. We wanted to develop something that didn't trigger concerns about credit and losing control over their data, and felt that a centralized approach where we housed all data would not be acceptable to many investigators. Therefore, we developed a system that is federated-or distributed-the data still remain at their respective archives. The GAAIN system communicates with these local archives, and although the data is presented through GAAIN, it still resides in these archives. The user can examine these data and even perform analyses on them, but they don't get the data itself unless the owner gives permission.
Our technology is designed to be intuitive and interactive, while communicating with individual archives. This system makes it safe and easy for scientists to share data-an important aspect of GAAIN-because without partner collaboration and participation, we could not be successful.
This model has proved effective in recruiting more than 40 partners sharing data from over 475,000 subjects.
Q. What have early experiences of GAAIN taught us in terms of using this approach for other neurological diseases?
First, the community must be ready. The community needs to acknowledge that data sharing can be beneficial to all, including the people that collect the data. The way in which the data are shared requires a critical mass.
There must be enough investigators interested in doing this, enough data to make it worthwhile and a culture that is ready to embrace the practice.
Funders and grantees must be willing to co-operate and, most importantly, commit. The grantees might be less enthusiastic than the funders. The technology is also important; it must be intuitive and present no barriers for users. 
Q. How is GAAIN likely to evolve in the coming years?
The collection of free statistical tools available through GAAIN can be further expanded so that users can perform even more sophisticated statistical analyses. We will likely use GAAIN to link other similar efforts.
In addition, we plan to migrate towards a more social network where scientists can communicate among themselves, comment on recent findings and publications and replicate analyses that may have been done in one paper using different data. This provides a powerful strategy to determine how consistent the results are in different data sets or using different methods.
